Introduction {#sec1}
============

Cytomegalovirus (CMV) infection is the most common congenital infection around the world, affecting 1% of live births in the United States. The incidence of this infection is speculated to rise to 5% of seropositive newborns in developing countries.[@bib1] CMV retinitis (CMVR) is less common among children than adults.

CMV infection could be either a congenital or an acquired infection in the postnatal period. Postnatal CMV infection can be transmitted through vaginal secretions, contact with infected individuals, blood transfusion, or breast milk which is the most common route of transmission.[@bib2] This infection, in terms of neonates, is usually asymptomatic, whereas in premature or immunocompromised infants, can lead to a broad spectrum of symptoms, including life-threatening conditions.[@bib3]

CMVR is mainly associated with acquired immunodeficiency syndrome (AIDS).[@bib4], [@bib5], [@bib6] Besides AIDS and human immunodeficiency virus (HIV), other immunosuppressive conditions such as severe combined immunodeficiency are associated with CMVR in children. Moreover, this infection has been reported in patients undergoing bone marrow transplants and chemotherapy.[@bib7], [@bib8] Surprisingly, CMVR has been detected in individuals without any evidence of immunodeficiency.[@bib9], [@bib10]

Herein, we present the case of a healthy, full-term infant, who presented with CMVR and died due to the involvement of the central nervous system (CNS).

Case report {#sec2}
===========

We present the case of a four-month-old, healthy, male infant, referring to us. The patient had symptoms such as visual inattention, fever, and agitation one week prior to admission. This full-term infant had a normal birth weight, with an uneventful gestational period; it should be noted that the patient was born via vaginal delivery.

Ocular involvement was detected in form of bilateral pan uveitis with diffuse bilateral retinitis, vasculitis, and hemorrhage in the peripheral retina and posterior pole ([Fig. 1](#fig1){ref-type="fig"}, [Fig. 2](#fig2){ref-type="fig"}). Fundus images were captured, using a Ret Cam 120 wide-field digital fundus camera (Clarity Medical Systems Inc., Pleasanton, CA, USA).

The patient\'s history of medical and ocular conditions was unremarkable. Prenatal and 1st trimester screening tests were normal with negative CMV serology. However, the mother had a previous history of fever and malaise in the eighth month of pregnancy, which remained undiagnosed. The mother was presumed immunocompetent without any remarkable past medical history.

With a suspicion of infectious retinitis (especially CMVR), a sample of the anterior chamber was used for polymerase chain reaction (PCR) assay of herpes simplex virus (HSV), varicella-zoster virus (VZV), CMV, and toxoplasmosis. Intravitreal ganciclovir (1 mg/0.1 cc) was injected in the right eye at the same time.

The results of systemic workup and laboratory tests evaluating the immune system were normal, except for CMV infection. CMV DNA was detected in the patient\'s ocular sample and cerebrospinal fluid (CSF) (via PCR). Lab tests were performed to rule out immunodeficiency in the mother, the results of which were inconclusive except for the serologic tests which revealed positive immunoglobulin G (IgG) for CMV with negative IgM (seroconversion). The blood CMV antigen (e.g. antigen pp 65) was not evaluated for his mother. Therefore, bilateral CMVR, which was probably transmitted from the mother within the final days of pregnancy, was diagnosed in this healthy infant.

Accordingly, intravenous ganciclovir (10 mg/kg/day) was commenced. Intravitreal injection of ganciclovir (1 mg/0.1 cc) was performed twice a week in both eyes, three injection in each one ([Fig. 2](#fig2){ref-type="fig"} A & B). The patient was admitted to the neonatal intensive care unit, and treatment, along with diagnostic workup for possible immunodeficiency, was continued.

The following laboratory test results were unremarkable in the patient: abdominal ultrasonography, liver function tests, chest X-ray, complete blood cell count, lymphocyte count (i.e., CD4 and CD8), HIV test, hepatitis B surface antigen (HBs Ag) test, hepatitis C virus antibody test, toxoplasma serology, and peripheral blood smear test.

Only CNS involvement was reported in the patient, which led to generalized paralysis, hypotonia, poor feeding, lethargy, and finally death. No intracranial calcification or microcephaly was reported in the patient. Despite proper treatment, the infant died due to CMV encephalitis.

The patient\'s father provided written consent for publication of personal information including medical record details and photographs.

Discussion {#sec3}
==========

The present case is of considerable interest, owing to the diagnosis of CMVR in an otherwise healthy infant. The infant\'s infection, associated with CNS involvement, was most probably due to perinatal infection or transmission via breast feeding, which led to the patient\'s death.

The proposed patterns of CMVR are more diverse in infants, compared to adults. In this regard, Baumal et al. reported a series of nine immunocompromised children with CMVR below 16 years of age. Bilateral (89%) and posterior pole involvements were reported in all cases, with at least one affected eye[@bib11], [@bib12]; ophthalmoscopic findings in the present case were similar to the mentioned study.

Unlike the present case, low CD4 count (\<50 cell/mL) has been introduced as a predictive index for the development of CMV infection.[@bib13] The pattern of congenital CMVR differs from the acquired adult type, and the fundus manifestations may vary from subtle white flecks to more florid presentations with white infiltrates (accompanied by hemorrhage). Overall, congenital CMV is typically less hemorrhagic and less progressive than the acquired type in immunocompromised children.[@bib7], [@bib8] Surprisingly, the presentation of this hemorrhagic case was suggestive of a postnatally-acquired infection rather than a congenitally perinatal infection. Regardless of the clinical features, we believe this otherwise healthy infant was probably affected by perinatal maternal transmission during the eighth month of pregnancy, addressed by sero-conversion in his mother. The unique feature in our case is a late manifestation of perinatal infection with four months delay after birth. It seems that primary infection at the last month of pregnancy may put the infant at greater risk of developing a more severe disease, while sufficient time has not elapsed in mother for production and transference of protective antibodies via placenta.

As for other possible routes of infection in this scenario, we can name breast feeding, vaginal delivery, and contact with infected carrier. Assuming acquisition of the CMV postnatally, then inadequate re-stimulation of immune system and enhancement of antibody production or higher viral load of CMV, can be named as main reasons.

A higher incidence of CMV encephalitis has been reported in patients with CMVR, especially peri-papillary CMVR, as reported in the present case. Therefore, evaluation of high-risk children, requiring prompt CMVR treatment, is important for the prevention of long-term visual morbidities.[@bib9], [@bib10]

The majority of patients with congenital CMV infection are asymptomatic. A 10--15% mortality rate has been reported in symptomatic infants. The survivors often suffer from long-term sequelae such as cerebral palsy, developmental delays, hearing loss, epilepsy, ocular abnormalities, and microcephaly. Also, the clinical manifestations of intrauterine infection include hepatosplenomegaly, jaundice, thrombocytopenia, periventricular calcification, and chorioretinitis.[@bib3], [@bib7], [@bib8]

In the present case, the infant was speculated to be perinatally affected by CMV infection in the third trimester of pregnancy. The unique features of the present case included the patient\'s negative history of immunosuppression and the time gap between birth and appearance of clinical manifestations. Unfortunately, the patient\'s poor response to systemic medications and delayed treatment resulted in the patient\'s death.

The present case highlights the possible mortality associated with CMV infection, even during the postnatal period. Therefore, a high index of clinical suspicion and prompt treatment may be life-saving in similar cases.
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![RetCam fundus photography (composite) at first presentation shows retinitis, severe vasculitis, diffuse retinal hemorrhages, and optic disc paleness in the right (A) and the left eyes (B).](gr1){#fig1}

![The last RetCam fundus photography discloses no significant change in the right (A) and the left eyes (B) after treatment.](gr2){#fig2}
